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COMPLETE SPECIFICATION 
Improvements is er relabag to Bolleti 



I, Auuai Lotsbsit Wood wom b, a 
atMMO of th» Baited 8ut«. of America, 
of SO, P ineywooda Avenue, Springfield' 
MMMchuflrtte, TX«ited Shite, of Amwic* 
ado hereby declar* the natui-tt of 
iBTanttoa and 111 wlia* wanner the same 
» to ba performed, to lie particularly 
dsaibad and ascertained in mid W the 
Wlowinjr BtatemMit:— 
I" J*" invention Taint** to Imllote 

Bnllete of the type used ij. nMQ ll amis 
have heretofore, comprised cn*l l„ud or 
lead alloy, metal jacketed lend or lead 
alloy core structure aU d machined 



bownd toffether by intimately toiled 55 
portidm of another powdered metal of 
low luelfeDjr point, e.g. tin or load, hv 
soraprea B ion followed by sinteriiig-, aad 
tttey nave been known for aolue tine as is 

»- r "'•""P 16 - bj British Patent 60 
Specifications tfos. t?K4,o32 and 365.08? 

Ihe ewlnr <*f these two apecifications 
states that, Ja, a pi«-vimraly known form 
of hearing, aietoJJic powdprs Midi as cop- 

tier nfflVrlon niasl «... 1 .1 j j 



— ^ o^uwww a ttd machined 

]5 wpper, Utwa w bronze Lor stock. Such 
bnllftte «uta«uUa to the routing- uctfwu 
01 ruled uaii'aU 1» 1. »».-.• 



si ruled Urn-els by which their rotative 
7 ,B . * u ?»"«\ **«ai *ttro W n. »wb- 

ZD short period of tim 0 during the accom- 
panying build-up. of their aiuule velocity 
During the use of auch cast bullete, tlii- 
pennmaible murale velocity and breech 

24 ET?^ V mited V tto tendency of 

"I the nfling. Pot high muwle velocity 
purposes, mrtojfl harder tuid of higher 
nteajr point than land are reouiW 
ID ZS ? ? me ^. 1 l^eted lead core Wieta 

•SirS^ 1 ^?* tlie*lead 
tt«re*fliave been found to molt 
«ador tho KtroMl, high velocity con- 

35S a t ftilB <Wopm«ts of 

f*°f* 7°*™; The use of both the 

I „k-Zi 1 J?* ,* nd . «»OBion which 
I "P^hcdarly thoHe of mjrf.l-firV machine 

■iT '* foun «l t'" 1 * for:iminou* 

ifii^iS Ct ? lu l?o8ition« have previously 

g^ta wlurli S|M fee f rom Hle .^dvavj. 
»H?»jw ,nted ,i 1 " Hl th , B .i B 'i k f« I** « 
^jerrmT to. Thcae foramiuoiw itib^I 
SgonlMiM rimiM P Hn,.n.,.-,lly „f 
•"Wrtcreil or wther metal of hJ«L 

[Price 1/.] 



— . — j..,,, „ri^ pimji as cor* 
per powder and tin jj.»w<lw arv tlim ohl-JiIv 
nused with finely jfividod jnrn.isl.ite ami « 
volatile vo?d formin«- »u1x.ta«ce., suoh n* 
flnlicylic aad (the volatile ir« ff redi,nt is 
not, eweniaal for die formation of voids) 
The ingredient* should l»«nffi«iently An,, 
to pass through a 200 iiimL ••u teeii, and 

?\ 8 jf l *'5j^ y aiul Queued int.-. 

U»o deairod form under afeh imsimire. f.»r 

o^^ ntmosphere to a temperature 
be joined together by alloyiic au d ro 

off from &e body m order to lt-av e minuto 
n ai„kl WlU ii h " ad «.*»»" b "dy porou.- and 
™E a ?°J* abeorbing lubrieant. Th^ 

accorrW to which porous nietol bodies of 
this type are improved by addin* a 
deoxjdaer to the metal powder xJxiitl 

aw AUitaMe for use ™ Iworinjs, or other 

contact with a relatively movable monj 
ber. Beference . is. also aiule to the 
property of metal bodies *f thia type i„ 
ffeneral of abBorbiiur quantities oftubri- 
It which » »uppE« a automatically 
{lit rarfae. of ft, ?e tnl Lr^y. for sample 
in the. case of a Iieannp. A method of 
cauauff the inebLl Wl y t„ ilbw b 1^. 
can« ]ry inunarBiBg !t m h en t«l lubricant 
-hv" i al 5° rrfCTTe *' *»»- 

lho later sperifiration nlsr, refers to nn 100 
old method of waVinjr these tnrtal com- 
poMbonsi wh4r,li constats i n u«n|r metaUir 
Jiowdeirii jrJuah > V ill posu tt ISO roesli snr«Bo 
«iry und formiup tlirm'undpr tw.-wire inti* 
a coherent brir^.-ttc vebifh h thi-n heatnri 10S 
for varying pvrinds uf time, thi- luctnls 
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being alloyed at a temperature lower than 
N th>at of the melting point of the main con- 
stitutiat mefoL As an example of this 
known method a. mixture of 84% copper, 

S 10% tin, and 6% graphite ie alloyed by 
sintering at a temperature of 1425 1 F- it 
ia pointed out that this method has been 
used in making email buahinjjs, Ike 
specification then disclose* an invention 

10 which consists in impxovinR such metal 
composition* by effecting the sintering 
with the aid of an electric current in the 
presence of a reducing; or inert gaseous 
atmosphere and states that the invention 

16 relates to bearings or other articles coni- 

eosed of sintered metal particles anil 
avintf minute common iea ting paras dis- 
tributed throughout the mass adapted to 
contain lubricating' raaterialj and is 
20 stated to be applicable to the manufacture 
of bowings and other articles amount 
which bushings, eleotrit* contact bruanea 
and brake linings are specifically men- 
tioned. It ia also stated that it is au 
26 object o£ the invention to facilitate the 
manufacture of a bearing and to provide 
an article whjch will resist great mush- 
ing, pressures, and fracturing strains aud 
which' is of *uch strength that it nmy be 
30 mad* in largo a* well a* small 01204, 
' Reference is also made in thJa 9^ ccifi ra- 
tion to the property of lubricant nborp- 
tion which is possessed by these metal 
compositions. 

35 Neither of these prior specifications, 
however, discloses the fact that these 
metal compositions have useful properties 
for making bullets, nor any application of 
these compositions in which the metal is 

40 subjected to such extreme condition as la 
the oat* tvith bullet* in mMum firearm* 
where velocities of over 2500 feet per 
second, breech pressure of over 4500 lbs. 
per square inch and breech temperatures 

4ft approaching 1000" D. obtain. None of 
these extreme conditions of relative speed, 
pressure end temperature are encountered 
or even approached in the applications i>f 
these metal compositions proposed in the 

o0 two prior specifications referred to above. 
Furthermore it ia to be netetl thati a bullet 
experiences a. dioroptive force 00 a reau.lt 
of the breech pressure, a type of stress 
absent in the applicatious of foruminoua 

55 metal composition* p/reviously proposed, 
tor e&amplo, in bearings, which are. sup- 
ported in a block or backing which pro- 
vides the strength to withstand disruptive 
forces. 

60 Although metal composition* of the 
typo referred to are. advantageous in 
making bullets and it has bean found the 

ballets do farmed resist eXCoptiuniilly well 

the disintegrating forces to which they 
a re subjected in the firearm barrel urn I 



barrel, a till } 
itbtaiued by { 



also cause leas wear of the 
further advantages cm be 
caUMUg the bullet to abaorb lubricant i'njj 
the known maimer. This lubricant worka 
to Uie surface of the bullet during firing, : 
as u result of the influences to which the . 
bullet is then subjected, anil lubricates the 
firearm barrel thus further reducing the 
wear thereon, ( This reduction in, barrel 
wear hob very important advantages in 
maintaining the velocity and accuracy of 
the firearm during relatively long periods 
of use. 

In accordance with the present in van- 1 
tioa, therefore, there is provided a bullet- 
formed of a forainiuoua metal composition 
of the type herein referred to prepared by 
sintering a compressed mixture of metal 
powders. 

More specifically etated { a bullet 
according to the present^ invention ia 
formed of a foramina*™ sintered metnl . 
powder mixture of the kind herein ' 
referred to comprising powdered copper 
or copper alloy the parti flu* of which nve 
hound together by intimately mixed pur- i 
tides of another powdered metal ol low 
melting point, e.g., tin. by cunt] > region iu'j 
a mould followed by filtering in u veriuc- j 
ing or n'M\-oxidit»ing atmosphere belnw tli* 1 . 
melting point of copper imd alinvi- Hi at ot;j 
the bonding- metal, 

The bullet according to the present 1 
invention preferably contain* absorbed' 
Lubricant. 

One way of carrying the process of the' 
present invention into practice is shown* j 
in the accompanying drawing in which • 
Fig. I is a aide elocutional view of a 
bullet embodying the invention. 

Jftg, 2 i* * tmnmrBTSB *ectjuiu«l view 

taken on clie lino 2—2 of fig. I. ; 

Pig. 3* is a vertical sectional view die*-"] 
ffiatamatically showing a die suitable for* A 
the formation of bullets erabndying the' J 
invention. 

The improved bullet is made of a com- 
pressed mass of powdered metal* of the' 
known type already referred to in which* < 
is provided a substantial, thoroughly dis-J 
trinuted void volume for tkt> aWrptioiiJ 
and /or containing of lubricant. Thb^j 
lubricant is preferably of a liquid typeii 
but may in some instances comprise reU-* 
bively dolid material so long na it ia\ 
present at the surfaces which engage the| 

En barrel during firing. Tho lubricant! 
a such physical properties that it willfl 
be farced to the surface of the bullet byfl 
the conditions of temperature and pressure S 
existing during th© patumge of the* ball at?] 
through a gunnarrel. 

It ha« been found that bullet* camprvs-'" 
ing a mixture of powdered- copper" ondnl 
powdered tin which hu* been oom pressed 




631,389 



ued by] 
cant in | 
»t worka* 
; filing S 
dch t£*» > 
■atea thej 
■iug the _ 
a barrel * 
age* in f 
-Lra-cy erf. 
* perioda 'A 
)T 

t inveo- 1 \ 
a bullet- 
position 
>ared byy 
►f metal 1 : 

bullet 
ntion is ' 
rl metal ' 

herein 

copper 
hick ere 
Xed par* Sj 

of low 3 
oiftion in' 
a rcduc- £ ' 
wluw thr 
i- that OK". 



Powdered copper 
Powdered tin 
Stearic acid 
Boric acid - 
Graphite 



Tile bullet, generally designated 
numeral 10 in Figs. 1 and % i» f i>nr 
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and &en sintered at a temperature below 
the melting point *>f copper and above tbe 
uieltiug poiut of tiu ia abovu manner 
a^y be used very flucceeefully in divewe 
- types . of guns including rapid-fire 
5 machine guns. Small quantities of 
powdered load may be added to the 
powdered motel mixture, if deaired, to 
Lacreoae the density and weight of the 
n bullets. The following formula. i* an 
1 example ol the known ty^e of powdered 
i&etftl cflmpcflition. which ia particularly 
advniitagBOtte for th& formation of 
bullet* : 

Parts by 

weight 
91) 
10 

it 
i 

ty the 

_ _ 'Figs, l^uid 1$ i» formed by 

briquetting a charge 11 of powdered 
25 metabi in a die, illustrated ut 12, uniW 
the action of a comprising ram 13. Iw 
die 12 is provided with a cavity 14 tor 
meiviug the powdered metal charge II 
ami it ku.s an naanlly extending pnsjiaire 
gQ IS leading from the lowev eud oi the 
cavity 14 for accommodating a ( plunge ? 
1G by wlnub the briquet** vaulting from 
compression oi the powdered metal charge 
may be conveniently rtfinovail from tbe 
35 die. The briquette is then sintered in u 
aaa-oKidising or reducing atm<»phere at a* 
teiaperaturo of from *uli»tua1iiuty 
150O- F. UiloSO - F. . tii 

After the wintering operation, the bullft 
40 ia preferably impregnated with hqmtl 
lubricant by immersing it *lule hot w the 
oil bath according to kmwn practice. It 
i» preferred U> Kb limit the lubricant con- 
tent of the bullet that itn external aUt- 
4& facee will bo froo train lubricant vetted 
areas at all times except during firing ut 
tbie bullet, Thu may be accomplished in 
any auitable manner either by limiting the 
amotint of lvbricuilt introducwl into the 
60 inefcal iiiiuw or by subfitanti ally ; saturating 
the luhridUlt abRorhing ca|ianty thereol 
and rtulwequantly 'removing a j)CTtiun of 
the abawbed lubrit-ant by U^atiug the ea 
uapr+iriiated btdlot nufficiently to espel 
65 Qoiae of th* lubricant which may be 
blotted or wiped off. Tha total abiiiirbed 
lubricant content can be Taxied ty vary- 
ing the porosity of the bullet, ua K for 
example, by altering compression, aiae ot 
60 particlea and other void forming factory 
Parous, compreased and emterwl 
poivAertd metal bullets of tbe forrgoitig 
character have an exterior pni'tiou whiHi 
u hard enough tn withstand dtri)ipiu|r bv 
65 Uirt rUliug a jrun burn?). By ruiitmU 



ling the quantity of oil contained there* 
in, the introduction of dangerously large 
omoujita of lubricant into a gun id 
BUccaafUlly guarded againat while aaaur- 
inff proper lubrication of the paaaage of 
the trailed through the gun. barrel dunu ? 
firing thereof for tlip< iMslf-coutaiued hllai- 
eant i- forced tlirough the poroUa atrttc- 
tunt of the bullet by the preasure to which 
it is subjected during firing ** ve ll w by 
tbe expansion of the lubricant resulting 
from! the firing tempemtuiee. Ihe 
density of bulleta of this character co-a 
be conveniently varied by varying the 
f wee of compression, the ause oi tbe 
particles of powdered metal and the typo 
and proportions of powdered metalfi 

*^avmtf now particularly described and 
ascertained the nature of my eaid invan^ 
tion and in what manner the aame ia to 
be perfox-mcd, I declare that what x 
daim is: — fc n . M 

1 LA bullet formed of a iorainmoua metal 
compoeitien of the type herein referred td 
preiKired, by sintering a wmprefced mix* 
ture of JUOtal pewdars, 

2. A bullet formal of a frmomiious 
sintered metal puwder rnistnre of the k&ud 
herein referred to ronipwins powdeve d 95 
copper or copper alloy the pnrtipk.i or 
which are bound together by iutmmtelv 
mixed partidei of another powOeivd 
metiil of low mettiag uuinty tl ?'," 3 " 
comi>i-e^itfii in a mould f olli*yecl by sinter 
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ing in a reducing or nnn-oiidiAiug utu«" 
sphere below the melting point of copper 
i\tu\ :\lu»ve thnt, of tho bonditiff metal. 

3. A bullet according to claim 1 or , - > , 
including a churgv ot aliMorbed hibni-nnt 10a 
in the interior thereof. 

4. A bullet according to claim 3, ui 
which said chnrge of absoihed lubricant 
ia of les& quantity than the equivalent 
oheorntive capacity of the bullet at ntmo* 110 
upherir. tempernteree and preeuurea, the 
external Kiirfar* ut Maid bullet beinp 
uormally nubat-antially free from lubri- 
caut wetted arcn» under *uid teinpemture 
and prewure conditiona- 

o r A bullet ui'coidinjr to any of clairnM 
2 lit 4 which al.io inchi'dw powdeveo lead 
n« a eotulituent t»f the metal powiler 

mixture. . . % , . 

6. A bullet, Autetnufcially n* herein- 
before described. 
Dated tide 29th day of March, 193!), 
For ALBERT LEYEHETT 
T700DW0RTH : 
Rtcvena^ Langner, Parry & Rollinson* 
Chartered PaAent Ageftta, 

5 \), Quality Comrt, Chancery Lane, 

London, W.C.2, and 
120. East 41st Street, New York City. 
New York, U.S.A. 
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